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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the process, 
reduce the cost and meet the demand for multiple pin 
structures in a semiconductor device with a 
semiconductor element mounted in a package such as 
BGA. 

SOLUTION: The semiconductor device 10 comprises a 
wiring substrate 1 1 having a resin layer 12 with a wiring 
pattern 13 formed on one surface for connecting outer 
connection terminals 19, and a semiconductor element 
14 having projecting electrode terminals 16. The 
semiconductor element 14 is bonded to the other surface 
of the resin layer 12 through an adhesive layer 17 and 
the projecting electrode terminals 16 connected to the 
wiring pattern 13 after piercing the adhesive layer 17 and 
the resin layer 12. 




://wwwl9.ipdl.inpit.20.ip/PAl/result/detail/main/w AAApSaGx4DA413250876Pl.htm 6/12/2009 



(i9)H#H#ffFJf (jp) (12) Q ^ if^ Q # (a) (umnmm&mm^ 

#0H2OO1 -250876 
(P2001- 250876 A) 
(43)^HB ¥^13^ 9 £UB (2001, 9. 14) 



(51) IntCL 7 
H01L 23/12 
21/60 



3 11 



F I 

H0 1L 21/60 
23/12 
21/92 



311S 5F044 



L 

6 0 2G 
6 0 3C 
6 0 4E 

*■# MjRM<D$k6 OL (^ 6 H) 



(2i)m«## 


#H2000 - 58427C P2000 - 58427) 


(7DHWA 


000190688 










(22) mis B 


¥J&12*P3£ 3 0(2000.3.3) 




siwwyffm^^wRfflWf iJH7i ism 








a# 






















(72) %mm 


*- 








S»*ftJ?*^^|ffi^#f IJH71 lftiffi 
















100091672 














F^-A(^#) 5F044 KK02 LL11 LL15 QQ03 t«04 








RR18 



(54) ¥3WfcSH&r«-©SB6#«: 
(57) [®^] 

[ ] ^ 1011 *HB9®BEafiHP 1 9 £• 

m i 2 £^rt&isti»K iu, mmmmm=t 1 6 

4¥Wfl*F 1 4 £ Srffix. S . ¥»#:SH^ 1 4 

mmm 1 2 fcjeiLTia&'^-v 1 3 fcsaKSfi-cn 



17- 




(2) 

1 

w f seisms m isiHH^ * ? - > swas ztix^&mt 
\i&Mm<m&&mm*&mr&Tmk. io 

mmmm^ma Ufr t>m&Lx^& fltriaiasu * * - >- 
i t zmLki-timftmmvwgtm. 20 

h 'J (ci; 9 MPgE^^-TS i fc £ ftfik k 

6 BBSS 1 tlBKO^*^S^»jt^a« 

6 0-9 5H%M§^Stfi^-Xf^X^ U- 
y ffiffi fc J: -5 T flu f 2««ffl; * -y H fcHg? L T figiT & £ 

m. 

[00 0 1 ] 

vwmijmzffiK) , zvumMt. bga (#-^-^- 

>J >y K • ) MWNV^-i^je&S^Jif-yT ■ 

[00 02] 50 



f§HH2 001-250876 
2 

[f£*Oi$»] ffif5fe. BGAlA- 7 ^|;LSIf^ 
^¥Stt^>y7£t£»LT&S^#3£«i:LT, ffl 
^com^tcO^S^StLTV^. Mb LX . H 

1 t^»^^ttlt«#'£>& . H 1 fcf?»£ix£¥ 
aWtaStttJV^T. 1 te^y^-^i: UT«S*i&iSK 

'J x^x/MBUS^* 1 =5: £ SfflgJW 2 co-^ 
ffi (H^MtliXW) fcM(Cu) £0ffiff^->-3 

u ) f0*>x> y^V-f -V 6 2r^LT*^±<?DiJ^N°^ 

=t s 5 1 Ejsy -y 3 1 co«$iw^s 

rg!k, SaKW7tJ:4f-«yr**f:«J||)i2fc^)«^i: 
[000 3] 43t, 8(i*S«*^a5^^ffia-t£^^ 

2ttxi»^ ^^->-3^saj;atfc isms 1 ±.t,zm 

*<0J:5tffilSaeRl *JG1^&a;p— rt'TH*^- 
L-Tffi&^-y 3 . tAV >y T4 

[0004] A^s^-z^-^flKts^rrs^iftiia 

-*-}VTH£&f&th. mz, immt>mifi$tix^ 
&mcDfflmm2cD$mizm <cu ) «*s»r^^«arL 
7 * h u y ^5 7 ^ t i o , tf-rt'T h ^ 
j;atcFjfs^is^^->-3^ffM^-£ (is^*« 
lost) . 

[000 5]iW:> 1 <7)^ffiEiftc«*M7 s 

MffiL, iot(aBW7 izx ^if*f774 ^ss^s 
4 ornffi^^ 5 sfflflts 2 ±oian^°^-y 3 

(¥«*^v7°4 0firil) . ^##; 
^ -y 7° 4 <0«HF»lSH, W^-^ 3^^«H-T£^ 
ftfc^jh«Jli8T«jh^4. i^*f±<0¥&i: LT(4, 

[0006] «ftfc, mm®. i <o»±«ii8-c«wt 



(3) 

3 

[00 07] 

(Hi ) co^HWHeimi, ^ftf7/4«tisf 

IMtSM («li«2) tJ^Btt (x;k-*-;HH«» 

[ 0 0 0 8] ifc. *fjh8fJ!i8T*fjh-r SHfflW5r*S 

l±, «ffli^*t&tH^o#J±tJ:oTtf>xV 
•&9*>fVy/V^t6 # Jgfcfc t T a" a - b 

Ho fc^f ^cotztb^ I^^iig 30 

[ooio] *m$z. i&LttfmBffite&if&wtm 
izmfrtmztifz&nx*. y°v*xcoffim<£mz=iz. b 
msMfci ms t mz. ^y^mmz-n^izmth 

[0011] 

&mm-&tnt>* *«raco— jwatitLtr, am**)*- 40 
mizmw tf-yzmi fzmmm £ jb?j£-t § is t , 

ttmthmftcntmmizmumzmm-hJMb . *m 
mffi?mmztix^&Mcr>wb$:ttfazitx . mm% 50 



f§HH2 001-250876 
4 

*^saj t x v ^ if) issen^ * 9 - y^m^mmm^z^ 

[0012] *«WcoffiI<0?Kllt iittf, ±*EL 

^^frgaoM3t*&(c «t -oxm^tifz^m&mw. 
mzzmf, ^fam^wmm^btm&mm^bco 

ire* . tfzmmzix bcommkzmz>z\biMmb% 

[ 0 0 1 3 ] tfz. ¥m#XttWSStt&VKMV*f 

-yi&\-mzmitiLx\,^wx\ $&ffimtzM.$>tvfc 

wmuz^-thh^xhh . 

mx\&k< . ? y yrfy7sait:j: ~>xnfotix^h 
cox\ nmmffiFFcoimffirjrtfmmtcotfyT j yy 
im<r)j&.mizmt>ti& b\^tz^m*m< zb%< . m 
wm-kw* %ffltmm.mb Lx^mzmm-tz ; t ^'t- 

[00 14] 

0. mimiZ. fy7 ■ T>fX- yt.y^r-^ (CSP) 

fL<&£tyEKi it. isiifii 1 o- ^HfcsaBW 

JB1 7*/r;LTfg»§^4 i »#:*^ (f 77) 14 
fc, IKI*«1 lOffi^OHtffMS^ffiiiMfcLT 

1 8 i; . i <7)tmm 1 8 cofflpgp^ o§§m^-i> 

[0015] SSSS 1111 ^-X^Wh tTcDffli 
II 20-7fOffl (H^OMTttTfl) tffifI^°^-V 



(4) 

5 

flg^JKMK j}?X?UX {Jfyxmm) fcjtfU-f 5 
U ffifiMl 1 cr>^-xmttb LX<tfm*Xfc'*0> 

mmmmxn, wrnm 1 2 1 ltjpsj&* 5 0 // m ~ 7 5 

3<W&b LTJ4, ftajtofcffl ( C u ) #fflv^ti§ 

HfciWtttflWJftfefefc, ft-s&^te.k'jA (a 10 
u ) mcr>WM^mtcr>t>mt. Lv\ 
[0016] &tz, f#frf7714(7)SffJtI (0 

^io^jTiiTM) izmf^tttzmmm^-y h 1 sea, 

*xt v ^ . <r *>§6jBtt0)a«tt> n'vt ( vste? ) 1 6 

14, -5-<^3tssB*«Sf«ffj«i 7Rtmmmi 2^mmtx 

714H f#*^fjs 1 7 £ ^ LTid^ss 1 1 coating 

( ) i6 1 7 atfls JEJB 1 2 s- sji 20 
LTiais^^-y 1 3 t«»wfc:ieiisfL& ± 3 (can 
msi ifcjs»s*vo*$ (7y77f77-ig) . 
[0017] »«ttvs>r 1 6?)tfmt txi±, mm* 

fcaWtBK?* 6 0-9 5Sa%SS^*S-&fcSfStt 

x/t^, skim s k^, 7? 'J/wr, x^y^t 
cotm^^ii, mmmb=f-t ltj4, (a 

u),l(Ag),i(Cu), -vffr (Ni) Ji 
6tf5JPJBf: LTi4, ±IB^WI4^-X J: 30 

tea. -HRKPSri^^JfiwSaBWj^Mv^ii, fflJffii: 

[ooi8]ifc. mmm 1 8(4, 1 1 wim 
TjaatecoiMfli, mtifm^tit^v/u^u-jxhim^ 

XV^ . J^fflggBSiSftf- t LTffi§fl.&t±A,*iV\'>-T 1 9 

1 3os^ffMgf5^H:«^c*a-ri. i 3 testes*. 

T^So CO^X^'Ayri 9(4, *^ai o^v-r- 

[0019] kat, *nstm^^#=ga 1 0 $■ mm. 
-t&jjmiz^x, ^cowMJimzimzTjk-tm 3 &uqa 

4 L^^RHWS . ft-f*l9JC9IgT'f4 ( 0 3 

(a) #R3) , ^■yy-zytLxm^tihimmmi 1 50 



#12001-250876 
6 

M>i(f, f&JHSl 2h LT, S?^5 0wm~7 5^m 
7 (WmM 1 2 ) cOffi^MTuStLTV^HtiM (C 

u ) mzmyuxmmLtzm. y*hu iz 4 

OBfBOlMR^-Vl 3JMn, ftflcWfctt. ill 
f8<0_Lfc«3etttf> >>X h SrM^n L , ItV- i/X Y 2rie$f 

3tf^, I(Cu) rgtA (Au)fto§ SrJfi-To CO 
R.I(Cu) n^^§^-^M (^««) fcUTffl 
l^ih-C, ®BW>-3#fc:J: Dill (Cu ) S±tAu« 

x. wumi 2co—jjcomt,zmmcr>mws7->i 3 a* 
mm ztixzcz mm®. 1 1 t>^m $tiz>, 

[0020] KcDJMX'it (03 ( b ) «HK SKX 
ffi 1 1 offiif < ^ - v l 3 S tiT v * h Wnwz , 

$ii^ffe»jl ( SHU ) 1 8 £■ , 7tHJV/57^: 

[002 1 ] i^COXSTIi (1213 ( c ) #B3) . 

7714) l 5a4*l'C^« 3 tM»»S C7x 

20^Mlt, ;cD7XA2 0±<7)#tiffl^'7F 

f^fStBI^KA u, Ag, (4^^*oWI±^i^^ 6 0 
- 9 5 SS%fSS^rW § *t»«tt^-^ h*X7V- 

ymuzx ^x&nmm^y h 1 5±t=«¥-r« <r 1 1 

^.^i;LT{4, S§* ! 2 5//m-5 0/im^ 

U A 5 H 7 -f )VMZ^ W&ft 3 Op- m— 6 0 umCOMM 

[0022] ^X?gT"{4 (HI 3 ( d ) #BS) , V/l^' 
P-xxM (IfiKK) 1 8^ffMStL^IH*tSffil 1 
VfrrUi/Xhmi 8^'^§ixTV^ffl!JSrTt;L 



(5) 

7 

mco^mx-m^nxmrnmrn i7t^„ ) itmm 

0 iZiy^Js 2 0 ( ¥mtfc^- 7714) <vim-&h 
[ 0 0 2 3 ] iOXfiT1i^.-X M£cD®*fiJ2r 

1 /uMmmmm^mm i i ±t=K o <t v ■> . 7 10 

x - s*RJB ( ^S-fbttffi ) tc *> & t CO £ ffl^ § i^^'fc 
iXcOTmVte (04 ( a ) , fia^HtMf 

fotvtzWMSM. 1 1 W>x; \ 2 0 ( ¥mfc1~ •/ T 1 

4) cMi, mm ■ ta&m^im (0^-e-r ) zm^ 
x, m2oo°c^mxmm^^kmz^ m^mx^ 

*SIM17) , ^XA2 0 f^ftf7714) <r>mm 
^mW&^yy° (TOWF ) 1 6tf35fctt#SNR!Ml 
7 atfffiliJi 1 2 SrSjlLT KMf ^ - y 1 3 £® « 20 
U UTOfc. fi^JSl 7^U^A2 0 (¥*#; 
f-/714) fc IMSM 1 1 OffiliS 1 2 § tl 

h« iixtioT. #itMWisf-yn4i±iiaa6Ri 1 

[00 24] ikCDXmT'te (H4 ( b ) #H3) . -7x^ 

2 0 (^«*^'y7°14) **Sf^S*LfciSBaBEl 1 
*„ VJV-^U-JXhm (t&RM) 1 8«§atl^ 

y /t^'V ^ h S l 8 com 6 Stb L T v ^ ffiff ; n° 

1 3 os^ffM^tfiA^svr ( ^hSPfiMS 30 

T) 1 9JMt5. 
[00 2 5] Zilli, V)l¥V=JX YM 1 80HHPgP£ 

assy ^-yn offi^ ffMSP^t«Me^t:«a t . y 

{t^T# (Au ) ^XTSfflWCtJ;^. 
[00 26] WteEbStil/Ovfirv^ HXtfiK 40 

y;^Vyx bS l SoUBPSPfifclEg-f § wi 

rtSfcifl (Cu ) »^&^fc±S3|fl^lt£JKifct4.fc 
5fcr$-*i:»C**. ftftWXHni (04 (c ) # 

c ' oc s P fc:4HW L . *l9bC» ( El 

2 ) o##ffcgH 1 0 . 

[00 27] JJLhBffiHLfc i. o fc, *gSJ»BIIIfc«4¥ 

##£SH i o av-eoiBWrffifc: =t *u* , -y r 



#12001-250876 
8 

n>7 1 6 1 7 1 

2 Srma l r s*ft/ - > 1 3 (cs^tt lx v ^ <r t c i 

0 . 5f«$^x^ . 0 s (01 ) coi olz¥ 

JR) SifiSHfcL^v^ Cixtci^T. MitTn-feXOffi 
[0 0 28] ifc, H2^f|&6i»6«>*)3&>«. £ot,Z. * 

m#& 7714 ^mffis^ 1 6 Rxfgm/ty- > 1 3 ti 

JMPfdtajLTV^^Ts (01 ) TffluA, 

^fc «fc d &£fjL»il&jB»i: £fz^cD$l&m 

[00 29] 3 ^<*^--y7°14»«ffiffi^ 1 6 

tWSSW-yi 3 (jrK8HtSRSt71 9 ) fct±7'J 77 
7 -y £ i o T «M W tcfific S tiT V ^ h CDX\ ^* 
coi o itZftmm^nmmMffitfmLkcDtfyy* < y 

fmmcoi5:Bi l zmt>ti& h^^tz^m^m< zt%<, 
mm£fc&m=F&j&mmt tximizmm-t& it** 

.iWci-oT. ^hgPfifiESff? (l^ft"A>71 

[ 0 0 3 0 ] 5r*j. ±Mt^HSfiUffiT-{±03 ( a ) ~ 
04 (b) tC7K-T#Mfll^^xyN ■ x7-;P7?lT-5 7t 
«>» <0 C S P fc4MW LT^»#:^a 1 0 2rf#-g> ± 3 

^xy\ ■ X7-—)l-XU^< , &ti}frt>M*cr>f- 
*tT*M XlzttmZ&XffiMMfcl lSfSMN&Ig 
(03 (a) ^^)«C0X^) *»6*W>Ts 

t*f*yr\ 9*&mt&JM (04 (b) h|i]«^x 

S) T*X^±-5^L.Ti>±V\ ico*^-. 04 (c) 
[0031] 

WffikZh, 

[0i ] ffi*s»o-Mtf«s^w#c^a^«ji£^^ 

Wfc^-TK)rB0-C^S« 

[02] *mm-mimm\,zgkh^wmm<nmw& 
m^mzTsk^-mmmxh s . 
[ 0 3 ] 0 2 o¥»#M^$etxg£^r»Tffi0-e;5 

[04 ] 0 3 commT.mi / zm<mmT.m^i-mmmx 



1 0- 

1 1- 

1 2- 
1 3- 
1 4- 
1 5- 



9 

^N»ft*F (f77) 



(6) #12001-250876 

1 0 

1 7-S**OT 

1 8— KNUR (yMVxXM) 

1 (fi^'^>7X(iAuA>7) 

2 0-4iMI (^M 



[HI ] 



[02] 




(ol [_ 



tb) 



[03] 



13 



12 



18 



2z£ 



[04] 



J L 20(14) 
15 f 



[Q ) ^ 



16 



SSI} 1 



CO £ 



A 4 4 



20(14) 



20(14) 



V 1 ¥ 10^ ¥-16 I 



< b p^ — g A A fi r 



20(14) 



H4 



10 



10 



